Current —or Close to Current Design

Top bracket

e

All DOF Blocked
(also Rotational)

Mid Bracket

/)

X-Y plane transation
& rotation blocked

Z translation was
also blocked by
a bracket here

LB1
Mass : 0.8522 kg

LB3
Mass : 0.8449 kg

Lower Strut

ROD ASSY
Mass : 0.364 kg

Pin-ended strut allows all DOF

except tension/compression

along strut LB2
Mass : 0.3746 kg




MSC Patran 2003 13-5ep-03 12:07:04 120001 MSC Patran 2003 13-5ep-03 12:07:04 120001
SC1:2034_SPEC SC1, Al:Mode 1 Frag, = 42.269: Eigenvectars, TranslationaHNQL-LAYERED)(MAG) SC1:2034_SPEC SC1, Al:Mode 1 Frag, = 42.269: Eigenvectars, TranslationaHNON-LAYERED)(MAG)
5C1:2034_SPECSCI, Al:Mode 1 Freq. = 42.269: Eigenvectors, Translational 0] 114001 SC1:2034_SPECSCI, Al'Mode 1 Frag = 42 769 Eigenvactors, Translational-{NON-LAYERED) 114001
1.06-001 1.06-001
8.76-002) 8.76-002)
8.85-002) 8.85-002)
8.13-002) 8.13-002)
7.32-002) 7.32-002)
£.51-002 £.51-002
5.63-002) 5.63-002)
4,58-002) 4,58-002)
4.07-002) 4.07-002)
3.25-002) 3.25-002)
2 44-002) 2 44-002)
1.63-002) 1.63-002)
8.13-003 8.13-003
-2.24-008 -2.24-008
default_Fringe default_Fringe
Ma 1.22-001 @Nd 54834 . 2 hax 1.22-001 @Nd 64834
Min 0. @MNd 920643 Min 0. @MNd 920643
default_Deformation default_Deformation
Mo 1.22-001 @M 64834 Mo 1.22-001 @M 64834

Original FEM model
1st Mode shape 42.269HZ



MSC Palrsn 2003 18-Sep-03 12:18:03 105001
HES St = e 1.05-001 SCI/L-MODALSCT, AZMode 1 : Freq. = 32.171: Eigenvectors, Translationa-(NON-LAYERED)(MAG)
SCT:L-MODALSCI, A2Mode 1: Freg, = 32.171: Eigenvectors, TranslationsHNON-LAYERED)MAG) SCI-LMODAL SC1. A2Mode 1 : Freg, = 32171: Eigenvectors, TranslationaHHON-LAYERED 9.77-007]
SC1:L-MODAL SC1, A2:Mode 1: Freg. = 32.171: Eigenvectors. TranslationaHNON-LAYERED) 9.77-0024
9.07-002]
9.07-002]
8.37-002)
8.37-002)
7.67-002
7.67-002
6.95-002
6.95-002
6.28-00
6.28-00
5.56-002]
5.56-002]
488-007]
488-007]
419-002
419-002
3.49-002]
3.49-002]
2.79-007]
2.79-007]
2.08-007]
2.08-007]
1.40-002
1.40-002
6.95-003]
6.95-003] z
1.21-008]
1.21-008] default_Fringe
default_Fringe - Max 1.05-001 @Nd 101352
Max 1.06-001 @Nd 101352 Min 0. @Nd 920643
Min 0. @Nd 920643 defaull_Deformation
defaull_Deformation e 1.05-001 @Nd 101352

hiex 1.05-007 @hdt 101352

Original FEM model , without mid Z bracket

1st Mode shape 32.171HZ



CERN Design Idea

_ _ Top bracket
A 2mm thick Al “doubler” in the

footprint of the T-crate -on the
backside of the radiator was
also considered

As shown:~2.1 Kg +
bolts

FEM results indicate
a lighter option might

>% be possible
All DOF Blocked
(also Rotational)
Mid bracket
_ More detailed design
"Free" Z translation .
in work
&>
> 7Kg
X-Y plane transation
& rotation blocked
Lower plate
"Free" X Translation As shown:
Pl
~2 Kg + bolts

Y-Z plane translation
& rotation blocked

All brackets need a more detailed design & more analysis!




MIC Patran 2003 19-Sep-03 14:49:.47 1.43-001
SC1:2034_SPEC.ECT, AliMode 1: Freq. = 52.258: Eigenvectors, Translational-(NOMN-LAYERED) (MAG)

SC1:2034_SPEC.SC1, A1:Mode 1 Freq. = 52.258: Eigenvectors, Translational-(MON-LAYERED) 1.34-001

L

1.24-001

1.15-001

1.05-001

9.85-002

5.55-002

7.64-002

6.65-002

5.73-002

4.77-002

3.82-002

2.86-002

1.91-002

9.55-003

-7.45-009
default_Fringe :

hin 0. (@MNd 920643

hae 1.43-001 @M 3900

default_Deformation :
ke 1 4301 (@MA 3900

Option 1: top bracket, no change, radiator locally 2mm doubler
mid bracket, without Z bracket
bottom bracket, plate connection instead of rod
F1=52.258 Hz




MSC Patran 2003 13-Sop-03 150307
5C12034_SPEC SC1. A} Static Subcase Swass Tensor - of b Inyses (Muvimuen)VONM)
SC12034_SPECSC A1 o ON-LAYERED)

MSC Patron 2003 13-Sep-03 150307 EE L]
2012034

8C1:; A1:Sntic Subcase: Displacements, Translasonal {(MOH-LAYERELD) 2.20+001

1, Al:Stofic Subcase: Stress Tensor, -6 of 8 layers MMecdrmurm)VORM)

221v00g=4

Z 04«00

1.a7+00

170000

153+

1.36+001

1.13+001

1 02«00

G.43+007

673400

B 10«00

Patran 2003 13-Sep-0315:03:07 2 5R+00E
2034_SPECSCIL A 6 1 .
2034_SPEC S0, A1 @ Dviplacements. Transl f ED) 230400

Stress Tansor,

2214008

120+00m
default_Fringe :

Max 7 (5 @M AB415
Min 5.54-006 MG 924020
default_Deformaton
MRS @M 4595

204+00%

187+00¢

Option 1: static load result
LC 2034, V. Mises Stress 255MPa




MSC.Patran 2003 19-Sep-03 12:26:19
SC1:2034_SPECECT. Al:Mode 1: Freq. = 50.434: Eigenvectors, TranslationaHNON-LAYERE D)(MAG)
SC1:2034_SPEC.SCY, Al:Mode 1: Freg. = 50.434: Eigenvectors, Translational-(NOMN-LAYERED)

1.85-001

1.72-001

1.60-001

1.48-001

1.35-001

1.23-001

131-001E

9.85-002

3.62-002

7.38-002

£.15-002

4.92-002

3.69-002

2.46-002

1.23-002

-2.42-008

default_Fringe :
hdeoc1.85-001 @Nd 3
in 0. @Nd 920643

300

default_Deformation :

ke 1 RR-NNT (@NA 3

qnn

Option 2: top bracket, one row bolts (save mass)
mid bracket, with out Z bracket
bottom bracket, plate connection
F1=50.434 Hz




WMSC Pafron 2003 19-Sep-03 15433

PECSC1, A2 Slic Suboase; Stress Tenzor. -6 of § lavers (Mosimy

2244001
Z07+008
1.90+00

1 ?‘3'305I

1 55+00828

1.30+001

1.21+000

<2 80«00
default_Fringe
W 2 B4« D0E @M B8
Min 7.20-006 B 923745

default_Deformaton
Max 11K W 45954

¥

Option 1: static load result
LC 2034, V. Mises Stress 259MPa

Tenestabanab{N




